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Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of 
announcer TASU type particle titanium oxide that photocatalyst activity was excellent, in more detail 
about the manufacture method of announcer TASU type particle titanium oxide 
[0002] 

[Description of the Prior Art] If the light which has the energy more than the band gap in titanium oxide 
is irradiated, titanium oxide will be excited, an electron will be produced in a conduction band, and an 
electron hole will be produced in The photocatalysis using the strong oxidizing power which 

the strong reducing power which the electron produced by this optical pumping has, and an electron hole 
have is studied. 

[0003] This photocatalysis is used for sterilization, ****, etc., such as removal and purification of 
removal of the bad smell emanated from a living environment and earth environment, such as removal 
and purification of the organic compound produced from living environments, such as tar of 
disassembly of water, edible oil, soy sauce, and tobacco, ammonia, aldehydes, amines, and mercaptos, 
the color of the minute amount contained in waste industrial waters, a sizing agent, etc., bacteria, 
Actinomyces, a fungus, and algae. 

[0004] The following manufacture methods are proposed also about the titanium oxide which there are 
much reports focusing on pigment grade, and expected photocatalyst activity as the manufacture method 
of such titanium oxide. For example, the method of obtaining a titanium oxide particle is proposed by 
performing rapid desolventization processing to JP,28-6277,B, where the organosol which replaced the 
hyphydrogamy object of a titanium oxide hydrosol by the organic solvent is heated more than the 
critical temperature of the organic solvent. However, when based on this method, the property of the 
titanium oxide particle obtained was not able to obtain the titanium oxide particle which was excellent in 
photocatalyst activity, unless it had to change the manufacture condition according to the property of a 
titanium oxide hydrosol, therefore control of manufacture conditions was difficuU and a setup of 
manufacture conditions was appropriate, since it was greatly influenced in the property of the titanium 
oxide hydrosol of a start raw material. 

[0005] Moreover, the method of manufacturing spherical anatase-type-titanium -dioxide powder is 
proposed by JP,5-163022,A by understanding titanyl sulfate an added water part and calcinating it under 
the pressure beyond the maximum vapor tension of the temperature concerned, at the temperature of 170 
degrees C or more. However, the titanium oxide obtained by this method had the particle diameter as 
large as 0.5-5 micrometers, and since specific surface area was small, it had the problem that 
photocatalyst activity was not enough. 

[0006] The method of manufacturing an anatase-type titanium dioxide is proposed by carrying out 
hydrothermal processing of the suspension of the titanium oxide particle obtained by hydrolysis of 
titanyl sulfate at the temperature of 100 degrees C or more, and carrying out the crystal growth of the 
particle to JP,6-293519,A. However, the anatase-type titanium dioxide obtained by this method, Since 
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the property was greatly influenced by the manufacture conditions of the suspension of a titanium oxide 
particle, when the conditions at the time of hydrothermal processing had to be united with the 
manufacture conditions of the suspension of a titanium oxide particle, and had to be changed, therefore 
control of the conditions at the time of hydrothermal processing was difficult and the conditioning at the 
time of hydrothermal processing was not suitable, there was a problem that the anatase-type titanium 
dioxide which was excellent in photocatalyst activity was not obtained. Moreover, this method required 
a hydrolysis process, a suspension process, and three processes of hydrothermal down stream 
processing, and also had the problem that a manufacturing process was complicated. Furthermore, by 
this method, since titanium oxide was manufactured by hydrolysis processing of titanyl sulfate, the 
sulfuric-acid solution which has a bad influence on photocatalyst activity tended to remain in titanium 
oxide, therefore there was a problem that photocatalyst activity could not fully be discovered. 
[0007] The method of manufacturing the titanium oxide for photocatalysts is proposed by JP,7-819,A by 
carrying out hydrothermal processing of the suspension containing a rutile-type titanium dioxide at the 
temperature of 100 degrees C or more. However, since the thing of a rutile form was intermingled, there 
was a problem that photocatalyst activity was inferior in the titanium oxide obtained by this method 
compared with a pure anatase-type titanium dioxide. 

[0008] Moreover, to raise photocatalyst activity is also tried by doping a metal to titanium oxide or 
making it support a metal. For example, in JP,3-39739,B, it is a catalyst for photolyses of water. 
Niobium is doped to a titanium oxide particle and it is Ru02 to a particle front face. The titanium oxide 
particle made to install is proposed, the photocatalyst which carried out support fixation of the iron 
oxide on the surface of titanium oxide is proposed by JP,6-39285,A, and using for an optical 
deodorization catalyst the titanium oxide which installed gold is proposed by JP,7-59294,B at it. 
[0009] As mentioned above, since it is the photocatalyst activity of the titanium oxide itself which is a 
base material, when doping a metal or making it support, it is desirable [ becoming the base ], although 
photocatalyst activity will improve, if a metal is doped to titanium oxide or it is made to support a metal 
to raise the photocatalyst activity of the titanium oxide itself which is the base material. 
[0010] then, the thing for which the titanium tertiary alkoxide which dissolved in the anhydrous organic 
solvent is pyrolyzed from such a viewpoint at the temperature of 200 degrees C - 350 degrees C under 
anoxia in an autoclave to Japanese Patent Application No. No. 81043 [ eight to ] - the method of 
obtaining the announcer TASU type particle titanium oxide which was excellent in photocatalyst 
activity is proposed However, by this method, there were restrictions that a titanium tertiary alkoxide 
had to be used for a raw material. 
[0011] 

[Problem(s) to be Solved by the Invention] as mentioned above, in a Prior art, the titanium oxide which 
was excellent in optical catalytic activity was not obtained, control of manufacture conditions was 
difficult, the source of titanium of a raw material was restricted to the titanium tertiary alkoxide, and 
there was a problem that a manufacturing process was complicated Therefore, this invention aims at 
offering the announcer TASU type particle titanium oxide which was excellent in photocatalyst activity, 
without being accompanied by the difficulty [ manufacture conditions ] of control, or the complexity of 
a manufacturing process. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, as a result of 
repeating research wholeheartedly, when a carbon number dissolves a titanium alkoxide in two or more 
anhydrous alcohol and understands the above-mentioned titanium alkoxide an added water part at the 
temperature of 275 degrees C - 350 degrees C under anoxia in an autoclave, this invention persons find 
out that the announcer TASU type particle titanium oxide which was excellent in photocatalyst activity 
is obtained easily, and came to complete this invention. 

[0013] A manufacturing process is also easy, without not being restricted only to a titanium tertiary 
alkoxide, and being able to choose the source of titanium from wide range titanium alkoxides, and 
following difficulty on control of manufacture conditions in this invention, although there is no mixing 
of the sulfuric-acid solution which has a bad influence on photocatalyst activity and a titanium alkoxide 
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is used as a source of titanium, since titanyl sulfate is not used as a source of titanium. And the 
announcer TASU type particle titanium oxide obtained is excellent in crystallinity, and its particle 
diameter is small, and its specific surface area is large, and it has the outstanding photocatalyst activity. 
[0014] 

[Embodiments of the Invention] Although it will not be limited especially if the carbon numbers which 
the alcohol used in order to dissolve a titanium alkoxide dehydrates by heating in operation of this 
invention, and generate water are two or more alcohol, in such same desirable and chain length, the 2nd 
class alcohol of the carbon number of alcohol is more desirable that it is few at two or more than the 1st 
class alcohol. As a suitable example of such alcohol, fatty alcohol, such as ethanol, 2-propanol, 1- 
butanol, 2-butanol, 2-hexanol, and 2-octanol, is mentioned, and these are excellent in the dissolution 
ability of a titanium alkoxide, and have the suitable property for this invention of moreover being easy 
to start dehydration by heating, for example. 

[0015] Although the alcohol used as a solvent is limited to the anhydrous thing in this invention If this is 
for obtaining the announcer TASU type particle titanium oxide which was made to understand a 
titanium alkoxide an added water part at an elevated temperature in an instant, and was excellent in 
photocatalyst activity with the water generated by dehydration of alcohol and water is intermingled so 
much in alcohol Hydrolysis of a titanium alkoxide arises at low temperature, and the announcer TASU 
type particle titanium oxide which was excellent in photocatalyst activity is no longer obtained. That 
what is necessary is just to use the thing beyond alcohol content 99.5vol% marketed as absolute alcohol 
as anhydrous alcohol, although this is usually used, that whose alcohol content is about 98vol% can also 
be carried out. However, what has a higher alcohol content is more desirable, and its an alcohol content 
is [ a 99vol% not less, especially the thing beyond 99.5vol% ] desirable. And what is necessary is to 
adopt the dehydration method of well-known alcohol, such as the method of, making the water mixed 
into alcohol react with calcined-lime metallurgy group sodium etc. for example, and dehydrating, and 
just to reduce the moisture content in alcohol, if there is need in order to lower the moisture content in 
alcohol and to raise an alcohol content more. 

[0016] In this invention, although a titanium alkoxide is used as a source of titanium, especially the kind 
is not limited. Moreover, as long as it is a titanium alkoxide, a monomer or a polymer is sufficient. As a 
suitable example of such a titanium alkoxide, titanium normal butoxide, a titanium normal butoxide 
tetramer (tetramer), a titanium methoxide, titanium ethoxide, titanium normal propoxide, titanium 
isopropoxide, titanium tertiary butoxide, etc. are mentioned, for example. 

[0017] And although not restricted especially as the programming rate on the occasion of heating in an 
autoclave, about a -3 degree-C/minute is especially desirable a minute by 2-degree-C/l degree C/minute 
- about 5 degrees C /. Time if a programming rate becomes slow, until it will reach reaction temperature 
is taken, efficiency is bad, and since the pyrolysis of itself also happens in parallel, if a programming 
rate becomes slow, since there are few yields of a crystalline nucleus, grain growth will especially 
become easy to take place in titanium tertiary butoxide. On the other hand, if a programming rate 
becomes early, by the pyrolysis, the crystalline nucleus of titanium oxide will occur in large quantities, 
and a detailed crystal grain child will generate. Therefore, it is desirable to stop a programming rate 
within limits to which the temperature in an autoclave does not become uneven from a viewpoint of 
making a particle diameter small, although the larger one is suitable. 

[0018] Although the retention temperature at the time of hydrolysis in an autoclave changes also with 
alcohol to be used, it needs to b e 275 degrees C - 350 degrees C. Although the crystallinity of the 
particle titanium oxide generated, so that a retention temperature is high improves, if a retention 
temperature becomes higher than 350 degrees C, since the pyrolysis of alcohol will progress, water and 
the amount of generation of an olefin will increase and the pressure in an autoclave will increase rapidly, 
the cure against a proof pressure for securing safety is needed. Moreover, at an elevated temperature, 
since grain growth of a titanium oxide particle takes place, specific surface area becomes small, and 
photocatalyst activity is not fully discovered. When a retention tempera t ure becomes lower than 275 
degrees C, the hydrolysis considered as a request does not arise but particle titanium oxide stops on the 
other hand, generating. As time to maintain the retention temperature for making a titanium alkoxide 



http ://www4. ipdl .j po.go.j p/cgi -bin/tran_web_cgi_ejj e 



5/19/03 



Page 4 of 8 



understand an added water part in an autoclave, 60 minutes - a 120-minute about room is desirable. 
[0019] Reaction mixture is filtered after hydrolysis, a solvent is separated, and a produ ct is^dried. On the 
surface of a product, an organic residue may recognize minute amount existence. Although this organic 
residue does not check photocatalyst activity, it is removable by heating and calcinating. When 
performing this baking processing, as for temperature, it is desirable that it is in the temperature 
requirement which does not fall [ whether photocatalyst activity is made and ], and 300 degrees C - 
about 600 degrees C are usually especially desirable [ temperature ] 700 degrees C or less among the 
atmosphere. If burning temperature becomes higher than 700 degrees C, while grain growth will take 
place to particle titanium oxide and specific surface area will decrease, there is a possibility that 
photocatalyst activity may also fall. If burning temperature becomes still higher, crystal form will 
transfer to a rutile form from announcer TASU type, and photocatalyst activity will fall extremely. 
[0020] Although the particle diameter and specific surface area of announcer TASU type particle 
titanium oxide which are obtained by this invention change with retention temperatures at the time of 
making a titanium alkoxide understand an added water part etc., a particle diameter is usually lOnm - 
about 50nm in a mean particle diameter, and specific surface area is usually 30m2 / g-200m2 / g grade. 
[0021] In this invention, although the generation rate of the carbon dioxide (C02) by the photolysis of 
an acetic acid estimates the photocatalyst activity of titanium oxide, the measuring method is as follows. 
First, preoperative irradiation is performed in order to remove a small amount of remains organic 
substance adhering to the front face of the titanium oxide of a sample. The concrete method of this 
preoperative irradiation is as follows. After making 5ml of water in a hard-glass test tube suspend 50mg 
of samples, carrying out bubbling for 15 minutes by oxygen gas and making it oxygen atmosphere, it 
seals, the ultraviolet rays (wavelength of 300nm or more) of a high pressure mercury vapor lamp 
(English light company make, output 120W) are irradiated at a room temperature under magnetic 
stirring, and the remains organic substance is disassembled. The end of this preoperative irradiation is 
considered as the time of the increase in a carbon dioxide no longer being accepted with a gas 
chromatography. After opening a test tube wide in the atmosphere after the end of this preoperative 
irradiation and carrying out bubbling of the inside of a test tube by the air pump, it seals again. lOmicro 
(175micromol) of glacial acetic acids 1 is poured in into a test tube by the micro syringe, optical 
irradiation is performed on the same conditions as the time of preoperative irradiation, the yield of a 
carbon dioxide is measured with a gas chromatography, and it asks for the generation rate (micromol/h) 
with the least square method. 
[0022] 

[Effect of the Invention] A manufacturing process is also easy, without not being restricted to a titanium 
tertiary alkoxide, being able to choose the source of titanium from wide range titanium alkoxides, and 
being accompanied by the difficulty [ manufacture conditions ] of control in this invention, although 
there is no mixing of the sulfuric-acid solution which has a bad influence on photocatalyst activity and a 
titanium alkoxide is used as a source of titanium, since titanyl sulfate is not used as a source of titanium. 
And the announcer TASU type particle titanium oxide obtained is excellent in crystallinity, and its 
particle diameter is small, and its specific surface area is large, and it has the outstanding high 
photocatalyst activity. 
[0023] 

[Example] Next, an example is given and this invention is explained more concretely. However, this 
invention is not limited to those examples. 

[0024] Example 1 anhydrous 2-propanol 70ml and titanium normal butoxide lOg are mixed in the 
glassware of 150ml of content volume. After having put into the autoclave made from stainless steel of 
200ml of content volume (the Sakashita factory company make) after dissolving titanium normal 
butoxide in anhydrous 2-propanol, and pouring anhydrous 2-propanol 25ml into the crevice between a 
glassware and the internal surface of an autoclave, nitroRen gas replaced the gas inside an autoclave. 
[0025] Next, the above-mentioned autoclave is heated to 3 00 degrees C by part for 2.5 degrees-C/of 
programming rates, and they are 300 degrees C and pressure 112 kg/cm2. It held for 2 hours and 
titanmm normal butoxide was hydrolyzed. It was air-dry after it carried out the decomposition product 
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the exception after cooling an autoclave, and the acetone washed 3 times. As for the obtained 
product, it was checked from the figure of a powder X diffraction that it is an anatase-type titanium 
dioxide. According to Scherrer's (Scherrer) formula, it asked for the mean particle diameter of the 
obtained product from the half peak width of 101 peaks of powder X-ray diffraction, and specific 
surface area was measured by the BET adsorption method, and it asked for photocatalyst activity from 
the generation rate of the carbon dioxide by tiie photolysis of an acetic acid. The physical-properties 
value (a mean particle diameter, specific surface area, and photocatalyst activity value) of the product 
for which the after-mentioned table 1 was asked as mentioned above in the reaction condition of this 
example 1 again is shown in the after-mentioned table 2. 

[0026] Although it is as aforementioned, when the measuring method of the generation rate of the 
carbon dioxide by the photolysis of the acetic acid adopted in evaluation of the above-mentioned 
photocatalyst activity is shown again here, it is as follows. First, preoperative irradiation is performed in 
order to remove a small amount of remains organic substance adhering to the front face of the titanium 
oxide of a sample. The concrete method of this preoperative irradiation is as follows. After making 5ml 
of water in a hard-glass test tube suspend 50mg of samples, carrying out bubbling for 15 minutes by 
oxygen gas and making it oxygen atmosphere, it seals, the ultraviolet rays (wavelength of 300nm or 
more) of a high pressure mercury vapor lamp (English light company make, output 120W) are irradiated 
at a room temperature under magnetic stirring, and the remains organic substance is disassembled. The 
end of this preoperative irradiation is considered as the time of the increase in a carbon dioxide 
accepting and ** becoming that there is nothing with a gas chromatography. After opening the above- 
mentioned test tube wide in the atmosphere after the end of this preoperative irradiation and carrying out 
bubbling of the inside of a test tube by the air pump, it seals again. lOmicro (175micromol) of glacial 
acetic acids 1 is poured in into a test tube by the micro syringe, optical irradiation is performed on the 
same conditions as preoperative irradiation, the yield of a carbon dioxide is measured with a gas 
chromatography, and it asks for the generation rate (micromol/h) by the least squares method. 
[0027] Moreover, since containing the organic compound from the measurement result of thermal 
analysis made the above-mentioned product clear, when it analyzed by the combustion method at 550 
degrees C, the content was 1 .4 % of the weight, 

[0028] It replaced with example 2 titanium normal butoxide, and ** was processed like the example 1 
except having used titanium normal propoxide. the pressure in 300 degrees C of retention temperatures 
in this case - 121 kg/cm2 it was . As for the obtained product, it was checked from the figure of a 
powder X diffraction that it is an anatase-type titanium dioxide. Moreover, it asked for the mean particle 
diameter of the obtained product, specific surface area, and photocatalyst activity like the example 1. 
The physical-properties value of the product for which the after-mentioned table 1 was asked as 
mentioned above in the reaction condition of this example 2 again is shown in the after-mentioned table 
2. 

[0029] It processed like the example 1 except having replaced with example 3 titanium normal butoxide, 
and having used the titanium normal butoxide tetramer. the pressure in 300 degrees C of retention 
temperatures in this case - 1 1 1 kg/cm2 it was . As for the obtained product, it was checked from the 
figure of a powder X diffraction that it is an anatase-type titanium dioxide. Moreover, it asked for the 
mean particle diameter of the obtained product, specific surface area, and photocatalyst activity like the 
example 1. The physical -properties value of the product for which the after-mentioned table 1 was asked 
as mentioned above in the reaction condition of this example again is shown in the after-mentioned table 
2. 

[0030] It processed like the example 1 except having changed the retention temperature for example 4 
hydrolysis into 275 degrees C. a pressure [ in / a retention temperature / by the relation which made the 
retention temperature 275 degrees C as mentioned above ].- 75 kg/cm2 it was . As for the obtained 
product, it was checked from the figure of a powder X diffraction that it is an anatase-type titanium 
dioxide. Moreover, it asked for the mean particle diameter of the obtained product, specific surface area, 
and photocatalyst activity like the example 1. The physical-properties value of the product for which the 
after-mentioned table 1 was asked as mentioned above in the reaction condition of this example 4 again 
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is shown in the after-mentioned table 2. 

[0031] It processed like the example 1 except having changed the retention temperature for example 5 
hydrolysis into 350 degrees C. a pressure [ in / a retention temperature / by the relation which made the 
retention temperature 350 degrees C as mentioned above ] - 210 kg/cm2 it was . As for the obtained 
product, it was checked from the figure of a powder X diffraction that it is an anatase-type titanium 
dioxide. Moreover, it asked for the mean particle diameter of the obtained product, specific surface area, 
and photocatalyst activity like the example 1. The physical-properties value of the product for which the 
after-mentioned table 1 was asked as mentioned above in the reaction condition of this example 5 again 
is shown in the after-mentioned table 2. 

[0032] It processed like tiie example 1 except having replaced with example 6 anhydrous 2-propanol, 
and having used anhydrous 1-butanol. tiie pressure in 300 degrees C of retention temperatures in this 
case ~ 39 kg/cm2 it was . As for tiie obtained product, it was checked from the figure of a powder X 
diffraction that it is an anatase-type titanium dioxide. Moreover, it asked for the mean particle diameter 
of the obtained product, specific surface area, and photocatalyst activity like the example 1. The 
physical-properties value of the product for which the after-mentioned table 1 was asked as mentioned 
above in the reaction condition of this example 6 again is shown in the after-mentioned table 2. 
[0033] It processed like the example 1 except having replaced with example 7 anhydrous 2-propanol, 
having replaced with titanium normal butoxide, using anhydrous 1-butanol, and having used titanium 
tertiary butoxide. The retention temperature in this case is 300 degrees C like an example 1. As for the 
obtained product, it was checked from the figure of a powder X diffraction that it is an anatase-type 
titanium dioxide. Moreover, it asked for the mean particle diameter of the obtained product, specific 
surface area, and photocatalyst activity like the example 1. The physical -properties value of the product 
for which the after-mentioned table 1 was asked as mentioned above in the reaction condition of this 
example 7 again is shown in the after-mentioned table 2. 

[0034] It processed like tiie example 1 except having replaced with example 8 anhydrous 2-propanol, 
and having used anhydrous 2-butanol. tiie pressure in 300 degrees C of retention temperatures in this 
case ~ 145 kg/cm2 it was . As for the obtained product, it was checked from the figure of a powder X 
diffraction that it is an anatase-type titanium dioxide. Moreover, it asked for the mean particle diameter 
of the obtained product, specific surface area, and photocatalyst activity like the example 1. The 
physical-properties value of the product for which the after-mentioned table 1 was asked as mentioned 
above in the reaction condition of this example 8 again is shown in the after-mentioned table 2. 
[0035] It processed like the example 1 except having replaced with example 9 anhydrous 2-propanol, 
and having used anhydrous 2-octanol the pressure in 300 degrees C of retention temperatures in this 
case ~ 18 kg/cm2 it was . As for the obtained product, it was checked from the figure of a powder X 
diffraction that it is an anatase-type titanium dioxide. Moreover, it asked for the mean particle diameter 
of the obtained product, specific surface area, and photocatalyst activity like the example 1. The 
physical -properties value of the product for which the after-mentioned table 1 was asked as mentioned 
above in the reaction condition of this example 9 again is shown in the after-mentioned table 2. 
[0036] Titanium normal butoxide 25g was dissolved in 880ml 2-propanol in the glass beaker of 1000ml 
of example of comparison 1 inner capacity, 3.38ml of distilled water was added, and it stirred at 50 
degrees C for 5 hours. The obtained product was carried out the ** exception, and it washed 3 times and 
was air-dry with the acetone. That it is amorphous titanium oxide made clear the obtained product from 
the figure of a powder X diffraction. Moreover, the specific surface area of the obtained product and 
photocatalyst activity were measured like the example 1. However, since tiie obtained product was 
amorphous titanium oxide, it was not able to ask for the mean particle diameter. The physical-properties 
value of the product for which the after-mentioned table 1 was asked as mentioned above in the reaction 
condition of this example 1 of comparison again is shown in the after-mentioned table 2. 
[0037] It processed like the example 1 except having changed example of comparison 2 retention 
temperature into 250 degrees C. That is, an autoclave is heated to 250 degrees C by part for 2.5 degrees- 
C/of programming rates, and they are 250 degrees C and pressure 56 kg/cm2. It held for 2 hours. 
However, titanium normal butoxide was not understood an added water part, and titanium oxide was not 



http ://www4 . i pdl .j po, go .j p/cgi -bin/tran_web_cgi_ej j e 



5/19/03 



Page 7 of 8 



obtained. 

[0038] It replaced with example of comparison 3 anhydrous 2-propanol, and ** was processed like the 
example 1 except having used anhydrous toluene, the pressure in 300 degrees C of retention 
temperatures 30 kg/cm2 it was - although in this example 3 of comparison, since toluene was used 
without using alcohol as a solvent, titanium normal butoxide was not understood an added water part, 
therefore titanium oxide was not obtained 

[0039] The reaction condition and yield of the above-mentioned examples 1-9 and the examples 1-3 of 
comparison are shown in Table 1, and the physical-properties value of the product obtained in Table 2 is 
shown. However, in Table 1, a chemical formula shows a titanium alkoxide and the alcohol of a solvent 
except for a part. Moreover, the numeric value which shows the photocatalyst activity in Table 2 is the 
generation rate of the carbon dioxide by the photolysis of an acetic acid, and photocatalyst activity is 
excellent, so that this numeric value is large. 
[0040] 
[Table 1] 











IK ^ 








CC) 


(56) 




ri[0(ll-CBe)]4 


2-C3H7OH 


300 


24 




Tl[0(ii-C,H,)]4 


2-C8H7OH 


300 


12 






2-C8H7OH 


300 


36 














Ti[0(iK:4 5.)]4 


2-CaH,0H 


275 


21 


mmms 


Ti[0(ii^:4E,)]4 


2-C3H7OH 


350 


26 


mmme 


Ti[0(ii-C4H,)]4 


1-C4H»0H 


300 


15 




Ti[0(t-C4B8)]4 


l-CilfcOH 


300 


20 




Ti[0(n-C4B8)]4 


2-C4H9OH 


300 


77 


mmm9 


Ti[0(n-C4B8)]4 


2-CE17OH 


300 


92 


immi 


Ti[0(t-C4B,)]4 


2-C3E7OE 


50 


80 












imm2 


Tl[0(n-C4B,)]4 


2-C3H,0H 


250 






Ti[0(n-C4B,)]4 




300 





[0041] 
[Table 2] 
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[0042] The announcer TASU type particle titanium oxide of the examples 1-9 of this invention is 
excellent in photocatalyst activity compared with the amorphous titanium oxide obtained in the example 
1 of comparison so that clearly from the result shown in Table 2. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the announcer TASU type particle titanium oxide characterized 
by understanding in an autoclave the titanium alkoxide which the carbon number dissolved in two or 
more anhydrous alcohol an added water part at the temperature of 275 degrees C - 350 degrees C under 
anoxia, 

[Claim 2] The manufacture method of the announcer TASU type particle titanium oxide according to 
claim 1 which is at least one sort of fatty alcohol chosen from the group which alcohol becomes from 
ethanol, 2-propanol, 1-butanol, 2-butanol, 2-hexanol, and 2-octanoL 



[Translation done.] 
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